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(54) GENERATION METHOD FOR DUO BINARY SIGNAL AND OPTICAL TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the generation method of 
duo binary signals modulatable by binary electric signals and an 
optical transmitter. 

SOLUTION: A semiconductor laser 1, a light intensity modulator 2 
and a optical phase modulator 3 are cascade-connected. Data 
signals 6 are branched into two, one is inputted to the light 
intensity modulator 2 and signal light 4 outputted from the 
semiconductor laser 1 is intensity-modulated. The other data 
signal of the ones branched into two is inputted to a precoder 7. 
The precoder 7 performs code conversion by the logic that output 
is inverted from '0' to T or T to '0' when the inputted data signal 
6 is '0' and the output is not changed when the inputted data 
signal 6 is T. After the output of the precoder 7 is delayed for 0.5 
bit, the intensity-modulated signal light 4 is phase- modulated. 
The signal light 4 to which both modulation of the intensity 
modulation and phase modulation is performed is provided with the 
feature of light duo binary signal light that 'a phase is inverted at 
the intermediate point of one time slot when the amplitude of the 
light is '0". 



LEGAL STATUS 

[Date of request for examination] 1 4.01 .1 997 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 



[Date of final disposal for application] 

[Patent number] 3027944 

[Date of registration] 04.02.2000 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Ci tation 



(19) B#B#ff/f (J P) 



(12) m & & m (a) 



#W¥10- 112688 

(43) ^HB ¥^10^(1998) 4^ 28 B 



(51) IntCl. 0 
H 0 4 B 10/152 
10/142 
10/04 
10/06 

H 0 3 M 7/04 



F I 

H 0 4 B 9/00 
H 0 3 M 7/04 

H04L 25/497 
H 0 4 B 9/00 

SSS* * gf3&E0>8c24 OL 



Y 
B 

(£ 19 M) 



AKB£tt< 



(2i)mas^ 



(22)ffiKB 



#H 3 F9-4203 



¥f£9<p(1997) If} 14 B 



(31) «$fctfcfe®#^ ftH¥8-216432 

(32) ff5feB ¥8(1996)8^168 

(33) «5feft±3SH B# (JP) 



(71) fcHKA 000004237 

B*«5Ute££*fc 
3fO?C38tK£5Te 7 # 1 # 

(72) 3?9I# <MF 

3te£IK£K;£HTB7#l# B*«»«c 

a2mmm mm m 

(74)ftl>A #S± jS8f W2«) 



(54) \3me>&w\ ?^*/ui-vmn<!>*k!t&3m&£.zfiytmm&w 



(57) [KM] 

mm] 2mn%iE*irx~£m-tz > ~b(Dx*zz>7 ! ~* 

u— if l i ft%£$H3§ 2 i ftfe 

ti^S8^3SrglEiK»c^i-5„ x — -Sf- 6 £■ 2 L 
T-^«i3t^*^fiS2f3A^jLT, I'— If 1 

btB^-rSff#3t4Sr3iS^|B-rs o 2 Lfc t> ? - 
*v>-r - 6 fi:/y y 7 fcA^f^,, ^(07"!) 

=• — ¥ 7 li, A^/^tlfcT 1 '— ^{f -^-6 ^5 0 WB#(c;±i^)7j5 

^•^•rs„ 7*y 3— 7 coffin £0. st'yhiiM^ 

ffl^T*&*B^5tei-5j i^j it=r*. *'<4 -t D \%^Jt 



6 



I L 



1 

2 
3 
4 




5: ^r-SA^Siffi?- 

6: — 5»ff # 

7: ^Ja--4f (**Hb») 

9: 0.5t*^hSSS 



( 2 ) 



1 



[»#JS3i m^%^m^-t^u—ffy<^^t, f- 

Sufs^y ^ — ycotb^j^o. 5 try h S5£ £ -ttfcff 
y *5t#i£«K«o 

>r -r y *a;*iSfs«B. 

-^it^A^-r^y a-yt, ffijte^y ^-^ai 

^£0. 5 fc'y hilffi$^fc«A*i"Sil»aEIII{fi:tiV 

r. fclci 5ffitt«H$ixfc«-S-*Srttl*-r5 u--Ff 4 0 
B»E2»ttUT**LfcJBl cof-^lf^lc/S 

W«t **rT 2> r <fc «r«M*i+- Sfa^-f -J- y ^xt^; 

[B*«10] WlE^y 3-^4, A^n/cltuEf ~ 

[»*3S i i ] Bfjfea:s^BSf3:*Bv'7 — r so 



4#fH^- 10-1 12688 
2 

~n *tztelfrt>0^k^kfrtr>->tikZ<D&^ 

**» t -r ^is*js 9 {cEttcof ^ y 



1.^2 <D&&mm%5x*ffim 2 oo^&^ti^n 
tetany 7T t *s i 5 ic^jg-r 5 r. t srwrnt-rsr^ 

^s^rit*2ftibtz>ytftm&k. mm2ftv&£titzm 
1 nitwit* AJj-tz>%$ 1 (Dyt&mmm&k, mm 2^. 

ttSttfc* 2 coif -^Tt^A^J-r 5^ 2 <Z>3fc3£«'XS8« 
ir, *l<03t»«*WIS(Otil^3tt»2^3t»«fEW» 



fcf 1 ^^-g-fkm^T-Huiefg 1 <D%MBt9m&&mm 

8(rKW*{t«**2»tturij«Lfc*2^w*ft 

1 try hfjg^-ttf 0 <h 1 ^ ^Sv^cSfeLfc 

i- 5 fa ^ w -r y *-^3t ^«3S«o 

4] Huffily ^-^fi, A^^ttfcmjEf- 

^-r^-y^^inmaggo 

1 5 ] BfrfSlli k%2(o^t^jSMm^<r>o^, 

-^ff-§-^2^©LT^L/c^ 1 COf-^m-^(-^C 

«LT^L/cm260T : -^ff-^^A^-t-5^y 

BtTE^y 3 — 5 try h i!J££*fc« 

^-(cj^ i: t fflEttftxni * n/cft S:{4ti^sa-r 5 # 

S-frTWEfi *3t^KJKSr*ftS-frSC k SrWat-TS 
f^ w ^ y ;fr5e#a£«Sg«o 

[ft i 7] ffr*isi 6(cEtofat/wty*s: 

k* mlE^-<^ h^«^a^6ttl***tS»J^f — * 
^p>^^^ h/u«S:»a-rs^Si: % MEA9feltKn« 

ft/J^ t * 5 i 5 JcWE»J»#S(c «t 9 BtfE*3»*jen« 



( 3 ) 

3 

im&m 1 8 ] «^3tSra^li-5 i^— Ft^M * i: , x 
-*ffi^§-£ 2 1X4^ L/clg l (£x-*{f-S§-(a£ C 

« 0 Sg il L T ft S: ^ k £ it 5 n t S: W » t i~ 6 7* ^ 
Sir, mife*-<^ h^SJ^a^bffi^^tt^SJ^- 

— 2 ^tf£ LtM Lfclg 1 (D^-^m^ft c 

i^LT^Lfc^2(7)-7 ? -^{f^^A^-r^^y 

flJIB^y =3 — y<^a^S:0. 5 try h3§3S£-t!:fcft 

5tc7JW1-S:: ilc<fc <9(BttftM«:fT7 n fcSr»«ti- 40 
[8H0ttllI&K91] 

[0 0 0 1 J 
[0 0 0 2] 

£tLT^5 0 x^'M -t-y 50 



0-112688 

4 

^ l/2WT^^-ce^i--5i:V^5 t^T*fo-5 0 
^£l^5*Jj£*r«F0 0 U»>Lfcas&. gfiSfcfcV^T* 

[0 0 0 3] .CixCSLt, »iS. *<0flMiCJEft««: 

fttL*£tLitT a ^<>r + y *5S:^s«^ $ ttx i ^5 r >r -r 

— — f — ^tF^^'T^D ix— • i/^— X : 
(IEEE PHOTONICS TECHNOLOG 
Y LETTERS) l7#10f N 1219—122 
1 K#J$ (A.J.Price et a 1 . , " 2 1 
0km Repeaterless lOGb/s T 
ransmi ss ion Exper iment Th 
rough Nondi spers ion — Shi f t 
ed Fiber Using Partial Re 
sponseScheme" , 1995) 0 

[0004] r<D^^*ft^lf-efflv^e>J^-cv^s*a6«»o 

&C00. 2 5fggft(7)0— ^^^>f/U^r (mMfo^te^ 

^ytmm%*te^v^y^>y (mz) T-mi^m^cDT 
* (-1, o, i) £ x ^ y ^ ^ ^%^m^(om&n 

ffl*»tt<OiU (ON) , « (OFF) , loi:/^«9(50ai 
(ON) (d< ^>i: 9i:^7^1ErilLt^5 0 c 
cosm, 7toti*Ii:{itS^ (A, itSi:, (1> 
0) . (0. ^ae) , ( 1 , tt) (D3o(7)tti^r-^ 

«-«t9JH*Sfc*. *<7)44 l t 0©2«ft#lc«#$ 

a ^M^y^a^SVffiB *tbT#fc3SS to- 
ot? t>*>5 0 
[0 0 0 5] SfcS'J03fex^^^^y 
8 - 1 3 9 6 8 1 *^Wc|a«tS4xTV^5 0 CLtl^IU 1 
8^ffiV^Tt^0^-r5o 

[0 0 0 6] 2fB(Deil|v :: -^{f-^5 OfS, 



( 4 ) 

5 

©Eg 2 7T'«/&£tL>5:/y 3-^5 2CiotfftS|ft 
tffffelx, KBJfcS 2 7 £ *D IMS 5 4 -e« 

fiSc£*l3 21- 3fi£^lfe|EjgS5 3 tfat/Mtyflf 

nfc^ i o« sewsiEiK 5 5 , awt*wsih] 

SS5 6 Sriio-C*^BISS5 8 <DM 1 ^S^-^AA^ 
fi[H]Sg5 5£i§oT3te^g»S5 8Oi2(0AMfta 10 

JE (Vtc) fc/£5S*gT*A7JU ft -^'MT^SrHI 
1 9{C^£WS<Z>Sifi*3M4 5 9 0 (a) 

#J94>-cs>*lt, h/^»«»fti-s 0 r. 

^ £ 2 fit- 3 fS^miUSS 5 3 (Cf # 1ft*. fc fc O k 
[0 0 0 8] 

7^^ry/ii5 v P - pJK±oai!ffl^Wtt^5*sn 30 

[0 0 0 9] *^0^CO g #jf* x 2 ft^m^f tt^lt 
[0 0 10] 

fcWfti" 6 fc » tc , «Kj£»E o t fl&ft t SrgiJ * icKM 

[0011] it iKria3fi«tf s O0>£# % miEffiffi^re 40 

[0012] ft -§-3tS:ffi^-r 5 i/"ffVq * £ , 
^ »# *r 2 »(S U T U fc» 1 0) t*-- # ft t T 

LtMUcf 2(?)f-^|f^AMS7 fl y = — 

t, Hiife^y ycomjj&o. 5 hass£-£fdf 
[0013] t=fc, mse^y =*->m, Ajjtstitzmm 



#HH¥l 0-1 12688 
6 

ttea|-rS2ffl[ft*S:3teoaBi:ffitBS: (A. <t>) kL 
X (1, 0) % (0. *7£) % (l % tc) (7)3o^l 

( c fi ft «: fc fc ^ r 5/ tr > ^ l t e m -f Z> £ ^ 

[0 0 14] *fc % mjf£i-'-if^M^^mjK3t^« 

[0015] ifc, mmmKoy'-^m^m^^y 

[0 0 16] ffirlE*3ft«*iI»i:*Sre*:(fctB*ll 

[0017] $t BfTia*:3Sft^BiSi:ffllE*{iffi^IH 
[0 0 18] ^-^ffl-^^r2^LT^Lfc^2C0x 

[0019] ttK^y yi±, A^^tifcHute 

7*— ^{¥^o<7)H#JCtbl^^O^^ 1—, ifdil^b 

0— ^:teL, A^^ttfcBuiex— ^ff^ 1 cDffSM-tefcH 
[0020] StrEitsaEWffitB^^ b^—J 

*W$kk-tZ> 0 

[0 0 2 1 ] SSi^Li/^o^MR^fflf L, Ji? 

1.^2 o5fi«aEju«-catris 2 o<o*aii8[S:*ix-t # ixsij 

tBJI* 7t i: *5 J: 5 5 ^ k %W$Lk-tZ> 0 

[0 0 2 2] *fc, «#*S:ttJ*i-SU-1f7 f ^^ 
*frCfll»*«:2»tt'*"6*^(SSi:, BWE2»ftS 
ixfc!BlO«#*S:A*i-**l(^3t*ftaEIB»i:. 
IB 2 »**jxtJS 2 o« ^-3t?rA^i-5^ 2 o*3fijK^ 
■Sir, ^10^^^p|§om^7 , ci:M2c7)^:^jS^ 

t£^y ^e>ffl*$^sw#{b« **2^itt its 



( 5 ) 

7 

itm^-i i yf y hmmz&tz'&o 1 1 tsrsvMcsteL 

[0 0 2 3] mm^V =i-^tt. A^^tb/cmJfE 

[0 0 2 4] WE*1 £JB2tD3te3fi*S£flHS0>5 

[0 0 2 5] 4fc. «#*Srai*i-S^— SPt*^ ^ 
<L x-iMl^£2#ll£LT£/£Lf;:g? 1 (7)^-^{f-§- 

& ae-fk £ x mm ^(om^mt^^^^t^ #m 

[0 0 2 6] %<r>^^ h;\s&®\j£1rz>^mb. 20 

MS:»t5¥Si:Srix., WE*'** hA«riS*/h 

ffrft 5 r <t £ £ 6 . 

[0 0 2 7] Sfc, ff^^ttlM5l — ffVqx 

IB 2 5M£ Lt4« Lfcjg 2 (Of- *ffi A^-T 5 zt V 

sirE^y 3— ^com^sro. str^haus* 30 

* 

[0 0 2 8] *fc, mJjftSDX^? h^Srffl^-r**» 

fiaffi/ m r * mm^mc & v Bute' w r * zmm-t % - 40 

[0 0 2 9] 4fc«. »ai«<^»«i:«Si:S:SiJ^(c3e 
W-T 5 n <t t tsf a *v <>f ^ U ft **>£/S;*fffi 

[0 0 3 0] ifc, fllHE3*ft*so<Di:#, iWElMStflE 
i b f 6 ± 5 lc £ n -f 6 c k & k i~ z> o 

[0 0 3 1 ] *fctt* «#*SrUl*-rs u-ifx^-f^ 
fc. x — 2#fl£LT£j*Lfc^ 1 Ot*— # 

IE 2 LtM Lfcfg 2 (^f-^lf^^t^y U 50 



1$flf 1 0-1 12688 
8 

[0 0 3 2 ] Sfc, Huffily =3-^tt, A^^HfcMfS 

o^sfeu A^^n/cmjfe^-^m-§-7)^ 1 cos#(c(itH 
[0033] £fc, meffiKSHsa, *:{i*a^ia*T* 

§i9 JcA*ti-5 ^ * J: 9 mZ'r? 5r4#m 

[0 0 3 4] 

*EW«# k ffiffiSWfS* £ fc 4 * 4 o fc*«IBB« k {4 
-To HI 5 J: 9. ^t/Wty(f^(t Sffi^o(7> 

[0035] "r—zm^&itnmm (^tz-te&m izm 

-e^F*ibi-*itfiv\ ro«F#<b<oft*ott, 

EX-NOR fc 1 tf 

p«^{i^v\ z<D&ft&mm%-&fa&mmit^cttLx 
tmm (o-7c) -racticj: 9, *rat^ty« 

[0 0 3 6] ^/c. {f#3tS:2^itt-rs/ < j:£*tD*&-e^ 

•Cif*)P?^-*©jtS:OFF{:t5> ^fcl±S*HO 
FF (^fc(iON) {^tV^S^i(-, 2o^ 



( 6 ) 

9 

[0 0 3 7] 43t*«M(c*>t^T3t3SS^WK^S:iB9I 

icigjti-tui, 3{ttm ^^fcftx^^-f^-y xm io 
xaavM-j-y s^ttH2 o (a) ic^^tL^ct 

120 (b) <D& 5fc««Kj«4>3&s*»T/hSv^ 

ftiaKlcio-ca**^*^-^ -*-y Sr*ia5 0 121 
(b) fO^-TJ; 4 £rA^ L/cf^, #btt 

SXWft*^ WWa*ig2 2 (a) <D £. o \^Mm$Li$L 
5>^ae-rSo CtUcMLTHU 1 (b) (OipC/W 20 
T^f^Ltflf 6 4*A*t5i:ffiMft»6 5 

tt*^aa««-iBo tzMmf =± y s^Mai > t 
ot/«ci9, ft*-^ h^<Dmm$u&ft&m2 2 (b) 

[oo3 8] &izm&&m&k&n&m»t&iimaiM 

ktfX£Z 0 r m ^<7)^^^ h/Wifc* 30 

[0 0 3 9] 

[0 0 4 0] gift tiP^I 1 COHJ£0rJ^^f o ^ 

1 oMfcfly-ei*, *PMioGb/s, jtfat/^ 

L*:t><E>T-fc5 0 1. 5 /i m if i (Dttitl 

=-*?mV (L i NbO, . «TLN) 40 

fc&X'fem&titz-rvs^y^^y (MZ) 3te3£ftXfBS§ 
2KA2JU t OttJAS: L N jtffifiJEiS 3 |:AAt 
5 0 LN*»*Xl»«2ttA*m;««#(Oftl , OKJCfc 
IST-tiX-PilJtta^SrON, OFF« 0 LN3fe 
tt*B*W«3ttA*«««*<Dfl|[ 1 , OlC^DT-^tl,-? 
jftjtffitB £: * . 0i'J»t5o 10Gb/s^f-^l! 
#6Sr2»tfSL, -**LN3t3SSXWS2<CA*Uft 

tm^srste-rsj t\s^o mmz-m^ ^xn^it-t&o so 



^BB^l 0-1 12688 
10 

**4(Ofi«4:ffiffii:<oiaffiS:«a;6€3«c*i- 0 r<^-5§- 
{fc^tlfc^— 8 £ 0 . 5t'^hil£S91uA^L 

Tiiffi£i*:fc^ LN3tffiffiXWS3^A*U. if ^ 

li, L NXKftXRS 2 ^ 5) L N*ffi*Bl!lia 3 ^©fi 

#0. 5 \f y bmmkteZ>£olzm&LX2bZ> 0 

[0 0 4 1] r.^«j*T-*aEWS:fi 1 v\ ffi^£*t/c{f 
7t4(07t^-<^ h/^^tt^:#iS:S!j^L^m,. 5 G H 

fi#U 0GH ztfc^ *iBiaotW 1/2 
t<^51t £r£Sl&Lfc 0 r^f-§-3t4 4r 1. 3 

Mm *5Mft#:7T>f '< 1 5 0 k vnlCAJj US££-£f:: 

S*. fiit^M^fi 1 d BaTt*)of: 0 il^co 
Mtifff^tij: 5 0k mt'fiMftCJ: f9 Sffi 
ft<4Swt^b, **K(C < toT^StLfcfS^-*4 

[0 0 4 2] El 6 tt, **B©Jg 2 CO^^J^^-To 

M'ilf (DFB) If t> 

XM«am»»iKa (ea) * 

fc. 

[0 0 4 3] ;Ltf>£M£fb3fcjgl 1 ^m^^X 1 0Gb/s 

■CXPIHfeSrfTofcje*, HiM 1 kffl&cox^f Y/v 

[0 0 4 4] [117(1. *^P^CQ^3C7)||j^^j^^:-r o ^ 

sit * ^ w *cxw u t *h mm^m &mix yuan m. 

mZfromM^miiLifcisy V* — (psk) ojj 
«*fflv^0ijT?fc5 o iBS3EWPSKW#{k;»i exit 

{&&mm^&T—?%k&i<D±L'h±.tfy k. iihTfry^ 

[0 0 4 5] I OiSfttiH 1 5 1 1 0 G b / s 
fc 0 ^fc. *JHfc*X»l»<O*a<b^J:0, /hfflfbtP 



( 7 ) 

11 

[0 0 4 6] HI 8(3:, *«W^4(7>HJ£0iJSr^i- o % 

&m 9 (^-f 0 (D 9 CO J: 9 (C^ — ^{f -§-(7)^ n ^aNV > 
h $r 1 u-^MC^-^-tirS i: £ 0 </^£:iIg{c 

[0 0 4 7] :(08^37>ff 18&ffl^T10Gb 
/s^e^RSr^Tofejem, 1- 3 Mm 
7^^2 0 0 kmiteMftl d B^Ttgi$t5: 

5 0 k mlS^egT 1 d B^^ft^l^ 1 1 Jo 9 , * 

[oo48] n i o fi, *&m(Dn 5 <D*j&0y«r*-r o 

tbfEU *ix*ixVj C /2-c*i|-r5i:*aiij*K«|«t 

[0 0 4 9] ±IE^)«^r* 1 OGb/s T'^PUKSrtT 
[0 0 5 0] Hi 1 ft, *»W<0*6 0*lfc«S:*i- 0 

5o tztzL* mmitytmi 1 an *aHb#sKi i^*j- 
5 0 ^y =»-yicRtem*Q'<-*ffl^5fc* % w *c 

fiEX-OR(E]SS2 6S:ffl^fc c XHfB *^>ffiffi 

2 8 <7>3fi«aEB|jB^ 2 9 tf4ffi^Wffi5^-3 oco^icio^ 
T, *aHfc#«l 1 a rtO3t(0eiRjliSi:BB*6»JSo|l 

[0 0 5 1 ] ±1R<om0LX\ 20Gb/s T^liltlfcS: 



10-112688 

12 

[0052] in 1 2 *&m<Dm 7 (ommm^-to 
mjaynmmxi*. /^-m>»^3 5t*ML 

D^-f:/ - 7 y 7/70 5/^2 5^)Q^-|i}^?:A^t 
60 -f*t>*>. ^-^{f -§-6 ^0 <0<t £ % Q/^-li 1 i 

>-h~fZ> 0 rco££m, # £>-^ 3 5 1 cofi^^-Tttl^ 
QOIt ^— ^ff^ocot t(c 1 £ 0 t^BBSrSfSlfc 
i8t5:iii«j, 02 tc^-r^y y 7 ^ 

[0 0 5 3] ±1E<E>«J&T% 1 0 G b / s «fI**Srfif 
[0 0 5 4] 11311 *38W<Z>* 8 ^HJfeflaJSr^-r o 

*8^HJ6«^tt, *§MC*W*«r2ojfe?!|fcE«U, 
2#d£Lfcftt»J*(c;*-r s/^Lfc^, ffiffiJS^Tc fcft 
£<fc 5fc^«LT«*5te4S:#5i:^3 fccoT-fc5 0 ¥ 
affleu— if i<oUJ*Srag^JJK3taEH»3 6(^A^-r5o 
*9JJg**ll«3 6<Drt-CA**ixfc*Sr2^ttL, IB 

1 , Sf! 2 (0*3ft«*PI» 38a, 38b KL-tft-enA* 
-T5 0 II, 12 OftSftS^HIg 3 8a, 38b (D&t) 
(D~^^ nMtiMis? $ 3 7TM4ffi^>^ h ^^2 0(7) 

^it^re %m 2 (c^Lfc^coir^bi^y 3-^7 

2(Dn^rit£tlti^~-?m -§-4 0 a , 4 0bCfftU 
Si, »2 O^tSSft^SHS 3 8a, 38b (C^rtt^ttA 
M6 Q rcoM^Mffl^y 3-^3 9coAtB^cO^#,^ 

1 1 4 {^f 0 /c/cU ^ l , S2or^^t:$tbfc7 :: ~ 

?m^r4 0a, 40b ^r, dl3 iC^f J: o -ttt-t* 

tiQ o , Q^^^te-r^o aSEo^-^m-s-D (i) 

1 e> hBtjCOT'-^ff -§-D (i-1) (C*fLT, T 
■^-n^lpjl (D ( i ) + D ( i - 1) ) -tht 0, 1, 
2cD3ocofi£^<h3o r co 3 *<oS«i:ffiffiSr 
(A, d>) <h LT, (1, te) , (0, ^F^) , (1, 
0) co 3 ocDtfeffi^^rtt^n^ ^ tf^^-fSo -tUi, 
|g] 1 4(c^-rj: 9^Q0 7rcoffi^.^t>-y:{-J:oTll 
It'^c Ttff L, Q0tQ^s*|:itR*O7-A 
WONOf^tt, [Sf#c07feco&ffi^(i tu^cOT, ^ 
tS^T^^^^tttl^^/^HtO i:#5o Hi 4 

[0 0 5 5] 

[^1] 

Q0-D ( i ) , Q - D ( i - 7) 



( 8 ) 

13 

[0056] ^(D&?mmyv =—y3 9<D\E\9&mt:m 

15^16 (C^-To 

[0057] ±ib<o«^t% lOGb/s ^mMm^ff 

[ 0 0 5 8 ] m 1 7 ii N *%0J!(7>!j? 9 OliF^/Tt 0 

^-/v-^^yl^MZ^P^f+^^/^^r^ SEE EWP [h] f 
fl2Mt5 0 fiffiOCOif-^^O^^^zr^yWMZ^ 

[ 0 0 5 9 ] ±!5<^fl/i5cT\ lOGb/sfl^l^fi 1 
[0 0 6 0] J^_L, ^^^0^2fe#iJ(COV^Ttft^ L/c 

[0 0 6 1 ] #||J60iJ-ett\ 1 . 5 M m ^CO^ 30 

ft< ^0<fc-5ft»*t?*>a»*toftV\, 3=fc, 
1ffctfT*(3:ft<, Mf£i — if\ Httu— 1*\ ^mis- *f 
f ^OJ: 1ft? t>35»* toft v\ *fc, JRjaijKtt* 

tcp!<bir\ ^-r^u^ syftft^ ^<aj:5fttt**> 

[0 0 6 2] t^7hKFHT10Gb/ S> 2 0G 

b/s ofeWcov^T^Lfcds, :ti(:pg^^5^ 
Tffift<. mj:«9iS< Tt®< Ttctv^ 

[0 0 6 3 ] 3fc3fift^W«t LTLN^^M^f; 40 

<, A^jf^(c:*fLT3t^>3SS^^Sir^Stoft<bfi 

MZi, tt#fiiK (E A) MIC|5gibi\ ^^Tfe^m 

mxh^ 0 AA«tii^f l fcta-cfcs^stt 
ft<. *-e»ji»i-a3ft3ftBesEw*'etftv\ atficffi^ai 

fcco-Cfift< , AM9^tt\^x&m&mk-t-z>i>(DX 



3#|Pf^F 10-112688 
14 

[0064] MMm t P\z.&\,^xy p v ^— y<om^m^^ 

ft<. AND. OR, 7!i77 9 7P77 P f, ^<£>ftil<£> D 
[0 0 6 5] SIlfe^JT'liiteOSffi^oo^WCfir 

[0 0 6 6] 0. 5 If y hilJE«9tt, ffltfB 
* >^4:0. 5 \fy his? h 
We*>5, wCDfltfc^^ps^-f 6fcOT*fifti\ "Tft 

to*>, sas-t-a^-^/^enftiijE^^-t-ttff. 0. 

5 if y h?)^f bttlifS^^fc^r irliS^T 
fc^o Sfc, 0. 5 Ify hi!JE«9Offi|ttt*J60»J-Ctt 

^y m — ^ co^/5{cgi/^Tv >k '6^tij'C t> <£ < . JtW&%& 
^^h^^mtf, ^^tIM^liLtt)gv\ 1 if 

[0 0 6 7] It «*ffiffiv'7^ 3 7^HLTtra« 

*s#ffi-r -5 r offitcMas ps^-r a t> <e> -eiift 

fc, 3 7(?>ffi»i*afiaf3EW«3 8 a, 

[0 0 6 8] i23 1 0 <^IIJS^JS:*-J-o 

^^@2l (b) fdTF-TJ: 5*d^WS^*BBWtt6 1^ 
5o -fttifi, V tcCO^J 1 0 — 2 0%ggWS LV\ 

h ttr, affix a y 

ci5o'< 0 *ij*tfflv^4rt* nfc i o g b P s f * 

(a) (c, *jftJBSrEI2 4 (b) fc^-r o 
J: 9 tc L N*»«*W«^BnJqi-5«BEfS ^^¥^fit^ 

^^112 5 (a) *««SrEl2 5 (b) {^^1- 0 HI 
24 (b) <tH25 (b) Zit-<X, ^mWlCXV 5G 



( 9 ) 

15 

*¥&w<Dm$)fei>mw£ tit!* 
[oo69] m 2 6 *mw<om 1 1 (Dm$&&\x*fo 

Sg6 6-cofninmBE^^J«-r5©J»[E]Sg6 9^(t/ct 
cO^H^^^^ LXhfticx^? h /Mi & ft 'J 

[0 0 7 0] 12 2 7 1 2 COHig0tj^^-f- o 

^«^(in i ^^-rm i (ommm t m cx\ yt&mmm 
est*, n 2 8 tc^-r i 9 &Aa^®ra$f£ 7 1 

5 0 ^<0[e]&giC[Il2 9 (a) IOTf2Hff ^A^jf^ 20 
(t. tti^jft ^-(±0 2 9 (b) <D£ o tSLtxi ^tf-O-htf 

^o/co ^(om%m^x^mm^m^2 9^mm\^xit 
[0071] #mm£Atti£i%r&&^i-zmn\^&tem 30 

K7 2<>rt#iH§g7 3(^ffl^^>-tt^^tf blx5 0 ^O^J 
^(^*:^P^cD^l 3coH^^J4:ll3 0td^-f- o ^-f 
K4 4 <^iH^4 5 ^iE^J(C^L7t[Hl?g^Affi^l1#tt 

7 4 (ill 3 1 <D£ 0 fcfc v) % fifplfSSt fiR*t*cA* 
&M<09 uTstfJ > MiT«K<B5 0 I^Mffl^ 

o ^*>f y h ^jtoaiMCiB 9 h/KO^j^ffi 40 

[0 0 7 2] $12, 113 OUtE^iJT'fi, -tiX-etL^ 
fed*. *l*JKlHlK<D«JcSteit*i»S:#ALTaEIII«?e 

sss x r <o ft f^tt m xh m <d ftm & » e> 5 r t 

[0 0 7 3] m 3 2 tt, *3£0J!co!j? 1 4 <03M6«Sr*-r 
h/Ki*a#gkS:K(tT, h/MSri*ft/hi:ft 50 



«FBB¥1 0-1 12688 
16 

£ £ 5*»»«ftlHli»^OA^f^^<>f T^SrSOW-r 
^2(7>*Jfe^Ji:(^«(C7t^-<^ h/^T-^-f If 6 7 

* h/Mitttta*«fc*tfc. 

[0 0 7 4] 133(1 *3K93tf>^ 1 5 cD^Jfe^J^ 
•To $1 5<7)||J60ijr*fi. ^lO|!160i|-ClttML^fflSi& 

§§3 irSr3t^tt^2VMC4 5^M< J: ptdgjKLfcfc^ 
•CfcSo {f^3t40(B«<0^ttS:LNffi:ta^RS3<0* 
^*4(-^LT4 5^MttTA^-r^<lr. ftt*4©*¥ 

tt«3&«, ttffi*R«(OBib«-§-^C-C«jB[«R$ix 
3**3ER*fi84>fi*4>ifto-CV^Sfc». Tfe^^^ h/u 

^f»<*oti^ 0 *fc, «#*^«jft3ER$nr 

[0 0 7 5] lOflfSt'lOGb/st'MIISrRK 

fcSSm, 7. 5GHzt'fcof: 0 1^ CtS^T*{itS^P4r 
f*JhUTii*<0»«SR«*fr«^S*fci#<03t^^ 

T, i**»<45:iWBLfc. *fc. r^ft** 

XtSfiJc^ttfc^:* 1 0 0 0 kmO}t»|^^f^(: 

A^ueaiufctt*, «»3ER*n-cv^sfc»ic:**i* 

J6**v^»-&tW:ttLr 3 d BO*«**t«l*H: (*S 
NR) <7>BS:*^*e>ixfc. -01B**«W^*«btt^« 

[0 0 7 6] ^Jfe^iJ 1 5 -eil*fli**R»i: LT7t^$* 
5*«Jtfc*tt*B^R«3S:fflV^fc3ft^ rtL(C 

(c^gtL, -*^«**0*ffi«JlER«*raL-Cttffi* 
RU Str-frjfii-Si 5*«fiR-Ct>±v\ 4fc, LNfi 
ffif«SlcPfitt5totlW< , iCiStciBfiXR^^ 

[0 0 7 7] 



( 10 ) 

17 

[11] o||j®#J^1lf/£0T-fc£ o 

[12] yy =z-^ 7O[ElBS«fi£60— ^JirAttJ^/co^S 

[B4] ts*ft«^*x^^<^^y*-«*as««<7>« 
lias] v£M&ffi<Dxmx*±j&\,iz%;y s ~*'<'(-fym 

m7] m3<vMi&m<Dmf$.mx3bz> 0 

[0 8] S4<7>HJ60iJ^«J5[g|g-C*>5« 

[0 9] 3 l 8(dJ:5»Ift^tit' 

[0io] fB5<o*JS«(0«j*:H-e*>So 
[0ii] S6^teM^Mtfe5 0 
[0 12] JB7<z>H*«^«rtH-e*>5 0 20 

[0i3] mscommmcDmf&mxh^o 
[0i4] tsi&mm-?*) ^-V3 9(DAthti<D^mm^ 
m-tmxtoz> 0 

101' 5] mmm7})=—#z9<DWi\<Dm&m*7F 

[016] mmm^v ^-V3 9 <nm 2 <D^m^ 
-tmxfo&o 

[017] ^9(D%ffi.m<Dmrfmx&>z> 0 

[0 18] '&5£<DftT~*'U+Vmmm<DMf&&jT:~t 

0-efc5o 30 

[019] LNmm^<Dm¥&Mj£$:^-fmxhZ) 0 
[020] mmytf^*'*^ -r y m^&mt*^? b/u 
^Tjk-rmxh^o 

[021] *»wj-*3«t5*3a«*wi^>2«a^^>f r 

[02 2] *5SWtc:*5*t4*3*lft*WI<0 2«aoyMr 

[02 3] ill O<O^te#"J£^i-0T*fc6 o 

[02 4] H2 3(c*>.tt5Jt3»flE3EJHSrtS*^MT^ 

[02 5] 0 2 3JC:tetta#3a«£W*-r?> Lfc'MT 

[02 6] ^1 K^||j5fe0iJ4:^-ri2lT*fo5o 

[02 7] % \ 2<^HJ£0iJ^*-r0T-fo^ o 

[02 8] fifdif*lH]K^AlH**5FttSr*i-|a-e*)S. 

[02 9] «a»i««|p|»<OAffi*jfi»i: 

[130] fl3 (Om^l^Tjk^mXh^o 50 



#58^1 0-1 12688 
18 

[03 1] yj*-b*tmmmxmf&t$iri%\E\&<DAlti 

jjft&&^i-mxfoz> 0 
[032] mi 4(D^mm^7jk-rmxh^o 
[133] us cvmi&m&^i-mxh&o 

1 

2 
3 
4 
5 



u— if 

ft 

5 a ^ A^J^ffiT- 

5 b Sgf-^A^Si 1 

6 , 6 a x — ^ft-^- 

6 b R&r-zm^ 

7 ^y^-y 

8, 8 a ^^^tltf-^lf^ 

8 b ??^b$4x^RKx-^ft* 



1 0 

1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 

2 9 

3 0 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 



0. 5 fcTjy h3 

DF B/E A/{4*B^I»g& 
D F B U — if ft® 

DFB/EAi«i 
B8««PSK?ftftSS 

ft«>f =*7>Mf 



»fl&W»a¥P (EX -OR) IhJSS 

1 tfy 

3 8a, 38b 3t3fiSSEiB* 

39 mmm^v^-y 

4 0a m 1 (O^^rit Ztltzv*— * 

4 0b 2 (Dft^it^tlt-^-^m^- 
4 1 tJll^y^a^JEII 



19 

4 2 j^wewm 

4 3 s<J r ^mwM 

5 0 2 ftOfKil^— * ft # 

5 l W-JHSfcEHS 

52 =2—^ 

5 3 2tt-3te3£t«gg& 

5 4 *0*^ 

5 5 ©ns^ssg 

5 6 /WTXpglH]SS 

5 7 RfelHJSg 
5 8 

5 9 2£HS03]fi'KH£ 

6 1 vy^yx 



( 11 ) WBS¥l 0-112688 

20 

6 2. 6 4 A* ft # 

6 3,6 5 XMftftHg 

6 6 '<>f T^Elft 

6 7 Jt^^t h^T-ty^^f 

6 8 SSS3t*^ h/MB*fcHffl=i 

6 9 ©J^llHlK 

7 o &ft*i*s2§ 

ftfP*i*8<DAHJ*4*ttlft*ft 



7 1 
7 2 
10 7 3 
7 4 

7 5 T:*Ih1& 



[Bl] 



[02] 



5 8 

/ L 



1: ^.*«eu— y 

2: 3fe3SS£3SS& 
3: 3te&4B&13S& 



8 



1 



9 



4 



A* 




2 3 

5: T-^A*^ 

6: tt — 2fii-£§- 

7: ^Un— ^(^#fbS) 

[H 3 ] 



1 0 0 0 0 0 0 1 1 1 0 1 1 

1 — I 



o 



ruu 



i 



"L 

Hi 



"tr m I lilTLT 



1 



EX-NOR 





QO-1) 


lb 2)18-9 


0 


0 - 


*- 1 


1 - 


♦ 0 


1 


0 - 


♦ 0 


1 - 


1 



[0 4] 



/ - — _jL 3fit-7^—£{B 

DATA* p>5y 1 * 

1 1 fx ...., ^K^-f/m 



□ 



DATAq 




[12 9] 





( 13 ) %fffl¥-l 0- 1 1 2 6 8 8 



[H16] 



37] 




4: 

5: -T-*A;fcSg^ 

6: "T—ZiB^ 

7: zr*)zi~#{$H%it&) 

8: ft^h$titz J T—5ign 

9: 0.5tf^H&&« 



10: 5£H3SmS 
11:DFB/EMfc*g£iaS 

12: DFBL/ — ifttffi 

13: EAsfessjg&sasafi 

14: #te48£PIS®ffi 




4:«#3fe 
5: ^r— *A**aF? 
6: -r— *ffi# 
7: ^yn-^(«F^bS) 
8: fc^fc^Kfc^r-*^ 
9: 0.5e^ 



10: ^SISSSSS 
12: DFBU — IfUS* 
13: EAifc3£l£3£gK3§®ffi 
15: DFB/EA^8Hfc3fc3S 
16: 

17: T1-0<?1S\&® 



[[2 12] 




1:¥3I#U— tf 
2: 

3: &{iffl^S8«& 

4: <f-5§* 

5: -r— ZXtim^ 



6: ir— 4r(f^ 

7: ^•J=3—^(^^bS&) 

8: — *(f ^ 

9: 0.5tf vHi®3& 

18: 3fc»-f =i9-f-tf 



25 

5, 6 / 




D Q 
C Q 



/ / 

23 24 



C Ql ^ 8 9 

I Enable I / — / 
►C Q. -» T/2h 




2: 
3: 
4: 

5: t 5 — *A*aB^ 
6: -x — £{fi# 

8: &%it$tltz'r~-$m^ 
9: 0.5t!^HI®^ 



23: ^P^A^J^T- 
24: ^a^{g# 
26: D^^U^^n^ 
35: *JO>£ 



( 14 ) 



%fffl¥-l 0-1 12688 



[Hi 0] 



311] 



DATA 



5a 6a 



1 



8a 




DATA 



4: m^tft 

5a: ^AifcSS^ 
5b: fi<te^r-*A*4§ : ?' 
6a: Tr-=-$mZjr 
6b; fifif-^i# 
7: ZftJ*-V(&mt&) 



8a: #^b£;h,*r^-~*<a% 
8b: $$-§-<lb£*tfc 



19: zm&mwJ^^^ 



20: W^aS 
21: K5-f/<T>:? 
22: «Sgi&txu 




23 24 



4: ®-5§^fc 

5: ^— ^A**^ 

6: ■? — 

9: 0.5e^/hS®» 

11a: DFB/Sfc#*a/ft3&g 



23: ^P^A^SS^ 
24: 

26: D*-<^U^^7P^ 



26: EX-ORHK 

27: 1tf<yHgSg 

28: »®^b3te2l^a.-^ 

29: H&SSS^ 

30: ttffi&BiaS^ 

31: 

32: U>X 

33: ifcT'f VU~? 

34: 3fc:?T-f 



113] 



[{H 1 4 ] 



39 




DO) 


D(M) 


DCO+DO-1) 


W 


(QJ 






0 


0 


1 


0 


0 — 












0 


0 




1 

- 


1 








1 


1 




0 — 


1 


1 


1 — 


2 


1 


0 



Qo=D{i), Q„=D<M) 



4: 

6: -r— 

7: ^U=3— ^ 

36: 3fe^J^5fc^S3* 



37: Tr&tefavO^ 
38a.38b: #&Jgt£lS3& 
39: 3£5iJ^ffl^'J^—^ 
40a f 40b:^1 f SS2(D^^t 



DATA* 



[Hi 5] 




( 15 ) t&mW-l 0-112688 



[016] 



[117] 



A* 




/ \ 



[02 8] 



■ft* 




23 24 



7 1 t&mmm$zo> 




6: -r — £fg# 

7: ^«J=i— y 

23: ^P^A**^F 



24: ^Pry^®# 

27: 1 e^hsas 

41: mrn?v^^z?)\,%&mm 
42: setaEms 

43: /WTXfflfl 



[118] 



[12] 1 9] 




1 

2 6 
2 7 
5 O 
5 1 
5 2 
5 3 
5 4 
5 5 
5 6 
5 7 
5 8 



EX-ORlsliS 

2 tetter-* 
2fS-3tt^(aia 



5 9 

6 O 



[131] 




7 4 2V*-- Ki:lS«Sr-«fig$*i«>®^(DAajA^14 



( 16 ) WP^l 0-1 12688 



[0 2 0] 

(oA) (dfon/res. ) 




121] 



102 3] 





6 



6 1 

6 2.64 A*{f-*? 
6 3. 65 



A 



y-1 



4 v 66 



tM 



0. 5T 



PM 



7 



1 

2 
3 
6 



7 — jf 

9 o. 5 hiss 

6 6 /t-f7XBB 



[02 2] 



(dWrea) (dBto/res.) 




( 17 ) 0-1 12688 



[122 41 




Frequency (GHz) 



(a) (b) 



[02 5] 



1 0Gb/s PE-IM 
(bias timed) 




-20 0 20 

Frequency (GHz) 



(a) 



40 




(b) 



6 



7 



66 



I 



A— I iw 



[02 6] 
7 



0. 5T 



PM 



7 



Cont 



OSA 



66 



67 



1 




9 


0. 5 tf «y 


2 




6 6 




3 




6 7 




6 




6 8 


^ >tf a.— 2 


7 




6 9 


finals] ss 




1 3fe3S 

6 7 s — $» m# 

7 ^U3-^ 



9 0. 5 If <y K„ 

6 6 /wrxisiK 

7 o tawiitgsg 



( 18 ) 



ftmW- 1 0- 1 1 2 6 8 8 



[02 9] 




8.7* — 



9.31 



0.23 — 



9.69 



Time (ps) 



(a) 



Tine (ps) 



is*.* 33a. • -a 



(b) 




(c) 



[S3 0] 



[132] 




1 
2 
3 
6 
7 



9 O. 5tfyhii5£& 

6 6 /W7Xi» 

7 2 *V;J---K 
7 3 



[133 3] 





1 

2 
3 
6 
7 
9 



6 6 
6 7 
6 8 

6 9 

7 0 
7 5 



=1 >tf n.— £ 



3: 5fc&ffi£ISJ8 



5: r~^A*4g^ 
6: -r— 

7: Zf> j3-y(8^fcg) 
8: U^HbiFfLfcx— $<<E# 
9: 0.5tf vhSg&SS 



( 19 ) 



0-112688 



(51)Int.Cl. 6 

H 0 4 B 10/28 
10/26 
10/14 
10/00 

H 0 4 L 25/497 



F I 



